Introduction
In this note we shall study the stable homotopy types (S-types) of the stunted spaces If G is not finite, then G is S 1 , S 3 or the normalizer N(S*) of S 1 in S 3 . The case with G = S l or S 3 has been treated by Feder and Gitler [8] , [9] . We consider the case with G = N(S i ) in §3. The case with G = Z m (cyclic group of order m) has been treated in [12] , [15] . On and after §4, we consider the remaining cases, i.e. the cases with G the binary dihedral or binary polyhedral groups (see §2 for definitions). We examine the representation groups of the generalized quaternion groups D*(2 W+1 ) in §4 and evaluate the orders of some elements of K F (N n (D*(2™ +l yj) in §5 or J(N«(D*(2 m+1 ))) in § §6-7 and study the S-types of NjJ +fc (G) in the final section §8.
Thorn Spaces and Subgroups of S 3
In this note G-space means a left G-space and F-vector space (or bundle) implies a right F-vector space (or bundle) for a field F. For a G-space X its orbit space is denoted by XmodG and if G acts on Y also, X x Ymod G denotes the orbit space by diagonal action. For a vector bundle a over a finite CFF-complex X, X* denotes the associated Communicated by N. Shimada, February 5, 1975 . * Department of Mathematics, Osaka City University, Osaka, Thorn space, that is, the one point compactification of the total space of a.
Let O F (m) denote the orthogonal group O(m) for F = R (the real numbers), the unitary group U(m) for F = C (the complex numbers) and the symplectic group Sp(m) for F = H (the quaternions) in m dimensions respectively. We say that a representation d: G-»O F (m) of a topological group G is free if the action of G restricted to the unit sphere S(V) is free, where V is a representation space of d with an inner product ( | ). Let kV denote the sum V@~>@V (k factors) with the inner product (a|6) = 2:(fl i |6 < ) for a = (a lv .., a fc ), b = (b l9 ... 9 b^ekV. For fc<fc', we regard kV as a subspace of k'V by the identification (a lv .., a fc ) = (a 1 , ...,a fc ,0,...,0).
For a given free representation d: G-*O F (m), we introduce the following notations:
and £ B (G, d) means the canonical bundle
Then we have the following theorem. and xA = (x 0 A,..., x H X). It is easy to show that / defines a G-equivariant homeomorphism
and then we have a homeomorphism
S((n + l)F)x(D(/cF)-S(/vF))modG may be identified with the total space of k£ n (G, d) . Compactifying the both spaces by adding one point, we have
For example, we have for the trivial representation 1->0(1) and
for Z m cC/(i), where FP" indicates the F-projective space and L"(m) the standard mod/n lens space. These are well-known. We say that two spaces X and Y are stably homotopy equivalent (S-equivalent) if the suspensions S" A X and S v A Y are homotopy equivalent for some u and v. Remark that the above CPF-decomposition satisfies the condition that the 4m + 2-skeleton of N n is JV m for Ogm^n.
It is easy to show that the Serre spectral sequence of the fibration
is trivial and therefore we have the following proposition.
Proposition 3.2. For any coefficients A, we have H*(N"; A)^H*(HP"i Z)®H*(RP 2 ; A).
Let K F be real(F = R), complex (F = C) or symplectic (F = H) K-theory and 9 F be the representation and 6 F be the associated F-line bundle
Proposition 33* There exists a split exact sequence
where /(n; R)=2[w/2] + 2,/(n; C) = n + l, /(«; H) = 2[(n + l)/2] and fAe reduced element 9 F -lGK F (N n ) generates the direct summand Z 2 /(n;F>.
[a] denotes the greatest integer which does not exceed a, Proof, (i) F = C-case. Consider the commutative triangle
where Let {£ r } be the Atiyah-Hirzebruch spectral sequence for K$(N n ). and then by the Atiyah-Hirzebruch spectral sequence, we have
Then the long exact sequence of the pair (IV 2m+1 , JV 2m ) induces the following short exact sequence
Then r induces an isomorphism between the torsion submodules of K n (N 2m+1 ) and K n (N 2m ). And since ^!(g R -l)=9 M -l, we have flg_l) = 2« +2 for n even.
Therefore and 0 R -1 generates Tor(£ R (JV'')). Let N^s ) be the s-skeleton of N n with respect to the CM^-decomposition (3.1) and K R (N n ) s be the kernel of the restriction K^N^-^Kj^N^^).
The facts Tor(K R (7V")) = Z 2/(n;R) and #Tor(£ R £'f>~p) = 2 /(li;R) imply that we may think that R jE* Let c: R jE P ->JE P be the homomorphism induced by the complexifica- imply that the composition
is an isomorphism. Therefore we have the split exact sequence 
(ii) The complex conjugation t:
Proof, (3.3) and the exact sequence
is the identity function, we have (ii) by (3.3).
We shall evaluate the J-groups J(N») [3] . Let W over HP". (B n has been computed by Sigrist and Suter [21] .) Then 
4, Representations of the Generalized Quaternion Groups
In this section we examine the representation groups of the generalized quaternion groups D*(2 m+1 ) according to Pitt [19] . Let R F (G) denote real(F = R), complex (F = C) or symplectic (F = H) representation group of a group G. There exist the natural homomorphisms For the proof of Proposition 5.7, we prepare the following lemma.
Lemma 4.6. In R c (D*(2 m+1 )) we have the relations
Proof. Using (4.1), we may prove this by induction on /c. The proof is elementary and easy, so we omit it.
5.
Hereafter G denotes a finite subgroup of S 3 . Let V( = H) be the representation space of d^: GcS 3 =Sjp(l) = Put E = (n + l)F and consider the following exact sequence of equivariant K-theory.
---->KF G (DE, SE) -> KF G (DE) -> > KF G (DE, SE)
where F denotes R or C. By Thorn isomorphism, this induces the exact sequence
-*£+ K P (N"(Gy)
Recalling that
n+i which is con-
tained in 1? H (G) (if ra is odd) or K H (G) (if n is even). When F=C 9
these are as usual. In case F = R, see [19] . Then we know that %5' n (m) k is a multiple of 2 m+2 («-fe > +1 if l^fc^n.
To obtain an upper bound of %d' n (m) k , we use the complex cobordism theory 17*. But R c (D*(2 m+1 )) is free, so we havê
Thus the lemma (5.6) follows. Pitt [19, 5.5] has proved
Using (4.7) and the method of Pitt, the author has checked the following proposition. In case m = 2, this has been proved by Fujii [11] , more generally he has determined the additive structure of K R (N"(2) ). The proof of (5.7) is long and routine and so we omit it.
Remark. By (5.7), we may conjecture that for
The purpose of this section is to prove the following theorem.
is an isomorphism. if n is even.
J(N»(G»

this section we evaluate the J-order of £"(£).
For simplicity we will use the notation J(T) instead of J(T-dim R T) for a vector bundle T.
Consider the induced homomorphism n(G, S 3 )*:
Then, since n(G, S Remark. #J(/7 n (/c)) has been determined by Kambe-Matsunaga-Toda [12] and Kobayashi-Sugawara [15] when k = p or p 2 for p prime.
When D* (8) (see [21] ), where u 2 (w) denotes the largest integer for which 2 U2^W) divides w. If n satisfies the above condition, then D 2 (B n ) = 2n + l and then (7.1) and (7.4) imply (7.5).
S-types of N n k +k (G)
Evaluating the (co)homology groups of N% +k (G) (see [6, 
